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(54) PROCESS FOR MANUmCTURING ORGANIC B^CTROiOIMINESCBtfr DEVICE 

(57) A method for producing an organic electrolumi- 
nescent device. v4iich is proWded with first electrodes 
formed on a substrate, a tfwi IBin layer .formed on tfie 
fs^ electrode containing at least an emit&^ 
posed of an organic confound and ia phralily of second 
electrodes fomiied on the tNn lim layier. and 
raldyof lunmesceritregfor^onsaidsiJbstrate, corrpris- 
ing the steps ol formmg spacers haying a hei^ at least 
pariialy exceedng 9)e llvcfoiess of said thi^ 

on the sitetrate^ and vapor-depositing a deposit ft)r pat- 
tenvng white the shadow masic h8Mhg reinfprc^ 
fonned across Its ^)ertiire5 Is kepi fo contact wi^ 

spacers. 

K^Ny precise fhe patterning be effected under 
wkfo vapor depoGifion concfifions without degnatfn^ 
properties of oiganfo electrolunmscent elem^ 
stabaay can be achieved by a relatively simple 

process withoU fintifing the stnictiffe of the electrohmiH 
nascent device. 
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Description 



Technical Fields. 

5 {DOOfl Ibe present invention relates toamelhod tor prod^ 
of luninescent reffons of organs dectrolunri^^ 
dteplcy elernenls, flat panel displays, back fig^ 

Background Art 

10 

[0002] In recent years^organtoelectrDluminescenlelernents attract attenim Inlhis 

element, the holes Ncdedfroman anode arid the eled^ 

ling 1^ held t>elween bom the electrodes, and a Tang et a^ 

fight at a high lummance at a low voltage (Appi Phy& 
15 IPOdiq Fig. 37 is a secfionalvie«vshO¥Wig a typical structure of an orga^ 

port layer 5. an orgarvc errvtfing layer 6 and second etedbrodes (cathodes) 8 are laminated on transparent first eteo- 

Irodes (anodes) 2 formed on a Qiass sitelrate 1. and the fight eiivtted due to the drive by a drive source 9 > taten 

out^ tttfou^ the first electrodes and the glass substrate. Such orgarvc electroluniinescent elennenls. witti a thin 

ttvciaiess and under low voll^ driving, can cnft 
20 by selecting organic limnescefitinateriEd^ 

and cfisplays is bong actively stucfied. 

[0004] In these case, for example, m a pas^ matrix type color display as shown in Figs. 1 to 3. a technique for highly 
predsely patterning at least an organic emitfing layer and second electrodes is needed, arxi iri an active matrix type 
color dteplay. a techrw)ue for highly precisely patterrang at least 
25 |P005| R)r such fine patterriing. photolithography is conventionally used a^ 
Open (Kbka9 hia Ha5^9G9 discloses a technique for obtining a^ 
by de^sing an organic rnalerid. 

[0006] As rnelhods for patternirig the second electmdes without 

(Kbtad) Nos. HeiM75172 and Hei8^15981 disclose partition techruques. In the technique of Japanese Pater« 1^ 
30 Open (KbiQi) No Het5-275172, partifons are arranged with kitervals on a substrate, and an electrodes material is 

v^>pr'depostted on the sUDStrale in an obique cfirection. In the tech^ 

Mo8-315981. pvtifions with overhangs are forined on a substrate, and a^ 

substrate from wANn an an^ range with tfie vertical direc6on as the center. 

[0007] IheconvenSonalinasldng methods are general patlernmg methods without 
35 methods, a shadow irask IS arranged before a sub^ 

terruhg. 

[0008] AS a fnepattenwiginelhod by nesldng Japanese f^er^Laid^)^ 

masiong technique using a shadow mask with a ^e layer stnjctu^ In this rnethodt ai shadow mask iMder in mask 
portfon than m aperture wklth is used for patten^ng an organic tt)in ffto 
40 cent color, to alkyw^ production ol a practkal pitch passive ina^ 

IQOOq (>itheother hand, though not refcafingtothern^iodfor producing an org 

anese l?atenl Pubfication (Kotoku) 14a Sho63^d8421 discfoses a technk|uofor ^irmfng a wiring pattern by ustng.a 
shadow mask with a lamviate struchira In Ihfe inelhod^ 
a pattern formed, either of IS a nuigriefic nrat^ 
4S osifion. Since the meshes inhibit the deforrnationci apertures, a coirpB^ 
fion and a curved ttwi circuit portion can t>e formed. 



Disclosure of the bivenfion 



so [OOtq However, the above inenfionedcoriventfonEdrnelhods have the 

[0011] According to saxt photoAhograpNc method, since the organic thin fim layer used as a componert d an 
orgai^ electrolurm)escent element is generally poor in the duralMfity against water, organfo sdvents and chenkal 
sbhibons. the performance of the organic elecMuminescent element is remarkably degraded. Furthermore fo obt^ 
anorganic electroluminescent element alfowing tfie appGcation of a wet process, the materials used are imited. 

55 gD012) According to the partftkxi methods, since pattennngi^ 
by partitions. precise patterrmg cannot be achteved whe^ 

strays behM the partitions m a large quan% Sot these rnethods are not suA^ 
higher vapor deposition rates a more highly precise patterning. Furthermore, since regions free from the second eleo 
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"wnnorei since ite metiod fcnftly teeoR rf^^ 
aridOescr^gtion of ttie Drawings 



IpOIQ 



so 



ss 



J^fe^vie. sho^ an ^ ^ „^ ^^^^ 

>^ 2 is a sectional view along H* of Rg. 1 
R» 3 fe a sedional view along B-ir of Fig. 1 

flS" 7 is a sedfenaf view ateno h4r w 
l-«ertin«rtlon(ddevl«;;^^ 

R9.8isaptoview6»wwlnganeffliipteo»ihefiistel^^ 

II Isasetaonalvtowalong H-of Rg. 10. 
^ 12i8aseeJionalviewalooglwrof Rg. 10 

f;«9. 14isasecfionalvie«falongH-of Rg. ,a 
R£^ 15 IS a secBonal view along IHr of Rg 13 
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invention. 

19 is a sectional view ^ong inr for Blustrating an example of the emitting layer patterning meiliod in Ihe 
present tns/ention (side view of Fig. 18). 
Fig. 20 is a plan view showing exanv)le or the enr^^ 
5 Rg. 21 is a secSonal view along l-r tor iHustrBting a methodic 

Fig. 22 is a sectional view stong l-T stiOMng ancriher example of ttie election transport layer patterned in the 
present inyenfion. 

Rg. 23 is a sectional view along in-nr of Rg. 4. 

Fig, 24 is a sectional view along Rl-lir showing a further other exanple of the shadow mask used in the present 

10 . nventioa 

f=ig. 25 is a sectional view along IIMtr showing a stiU f^^ 
vwenfion. 

Fig. 26 6 a plan view shmmg a sti fwther ottier 691^^ 

i=ig. 27 'i& a secSond view diong 1^ showing another exani^ 
IS present invenfioa 

l=ig. 28 '6 a secticinal view along IHr for iBustrafing anc4^ 

the present mvention (side ^ew of Rg. 27). 

Rg. 29 s a sectional view along in-tir showing an example of t^ 

present InvenSon. 
so Rg.3QJ^ a plan view showlngihe shadow maslcforseo^ 

r=ig. 31 is a secfional view along l-T of Rg. 30. 

Rg. 32 is a plan view shovMig the organic electroluminesce^ 

Fig. 33 is a sectional view along l-r of Fig. 32. 

FigJ 34 is a sectional view along IHr of Rg. 32. 
2S Fig.35feaplahviewlorifeistratingthcfnettiodJorproduci^ 

in the examples. 

Rg. 361s secfipnal views lor ilhistrafog the nnethod «^ 
used in thiB .examples 

Rg. 37 is a section^ view shOM^ an example of the conventional 
The Mod Preferred Brixxlimenls of the Invention 

[0019] The object decerned ^bove can t)eacWevedl3y the present 

[00201 Tlie present invention is a m^hod lor producmg an organic ele^ 
35 fiisldectiDdesfbrniedonasttetiale.attmfimlayerfo^ 

oonposed of an org»ik: omvxNmd, aid a plurali^ 

of lunmescerit regjk>ns on sad sitetfiEde* c^^ 

exceedmg the thkioiess of said «m f9m layer, on tiie 

shadow mask having rctnlordng ines lonned across its apertures 
40 [0021] Theorgaivcelectrokmnescentdevicek)thepresertfinventionhasap^ 

elecfrolunrfnescenl elements on one sUxtrafe The organic 

duction method of the present invention is described below^ 

not IMIed to «ie orgm eleclrolinnr^^ 

be ^)pied to orgarte electiolumlnescent dences^w^ 
45 passive matrix type and active matrn type and inespecSveol the ni^ 

and monochromatic type. 

[0022] An exanv^le of the organic eledrokmiinescem device produced 
present invention is shown in Figs. 1 to 3. Rist electrodes 2 torni^ 
tfflf«ng an crnitting layer 6 conposed of an organic compound pattern^ 
so 8 iDrined to stiY>es *m the diredm perpendicular to ttielM 
rality of lunA^escenl regions vntii orgaiic elecMunines^ 
and second electrodes. Since the respective lunmiesc^ 
t)y U^ dmerent materials for the emitthig layer, tiie pas^ m^ ^ elecliol^ 

scartiingly to display an image; etc. m color: Rvthermorei on the sitetrate; spacers 4 witii a h^ght exceeding the ttvdc- 
55 ness of the thin film layer are formed. 

[0023] Thefirst8ndsecondelectrode5areonlyrequiredtot>eelectricailyconduc^ 

trie current for luminescence of the organic electroluminescent elements. M A is preferable that at least either the fvst 
a second ^ectrodes are transparent for taldng out Ggtit 
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br9ep«**n^ but ills M«IVl«le«blelhatthet^^ 

S^-^^^SL^' ^ ^""^ «y9ca naroge.x hydrogen, aigon and^toa bSSJ 

polypyrrde aiKl pqlyanBne can also be used The 

erabtetou«TOc«eltenll„p,oc^^ 
^ amoum c*a such as «h« or gold 

lunclionaslWelecln)des.bufsinceannDa^^ 
an«malerialcanalsolx»used.lhelhi^ 

aji 100 to 300 nm thi* no fe <«en used The materia of Ihe ira^^ 
pteficst^etorftnjn^o^ 

• a Olass sheet Soda lirnej^ass.«HdWI^ 

teled soda Bme glass coaled with siicondiD«ae; etc. a^ 
^pedalVBnnitedandcanbesetecledln^ 

secorrfdectrod^ 

S^'i^^J^J!!^ RHthermore. Stat* electrodes can also l» ot,^^^ 

^olumB^elen^ntsorfanrtngahyeralam^ 
h^a«l 6U««,«ently foming second ele^ 

ete*odes«notespecianylWtedeHher«iaras»lsadry process^ 

beam wapofaBon. sputtering ewpoiation or Ion ««s™n«»n8e«poiBt«n,electfDn 
J^«^x«edrtano,ganKconpo^ 

port natenal and eleclron transport material ash 4) can be used iww H4.br 

•notecubrbwlec Preferable hole liansprt 

1 J ■d|)heivM.4.dtemhe (NPD). heleroqicfc Gonpounds such as l«^^ 
bene confounds. Ivdrazoneconpounds. oxadiazolederiva^ 
^poJ^^an.c,s*l.o.„K*cu^con^ 

2!SlnSr»SS2!*i!L!^S'J^^ '«P«*« etectrolunines- 

stable libn fcmiab8il)t hut also good electron btoddng proper^ fc» pre^^ 
duclion mcJhod the presort «M«iioa a Is especially pn^^ 

OfganiceoiivoundcontaWiglheblscaibazolylslruch^ «Vo»ion«ngancrBaniclayerofan 
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Chemical fomuia: 




[0030] where Rand Rare selected from hydrogen atom, alkyf groins, halogen atoms; aryl yoips, aialkyl ^oijps 

and qfcloaUqff gnx^js. Furthermore, the cart)^^ 

setected IromaBqfl gro^)s, aryl groups, ara^ 

altoxygroupG^dlaBq^anwiogrou^ 

IQ0311 Preferable lurainescehtmateriabirxiudek^ 

derivalh^. 84iydra)cyquino&i^^ 

am»rmederivalivesi wadiazolederh^^ 

We«,cydopeiilddienederiwaln^ 

alhf lorioiwn as IgW eiwdei^ and polyi^ 

and pofjrttwophene derlrafiwes. Pr^^ 

deitvalives, phenoxazone derivaft^s. DCM. peri^ 

zamdacerie derivatrves. ete. 

100321 » is pr^rabte that the electron transport material has 1^ 

thinfBmfomiabiily. since ft is required to effkaertfytoansport the electrons injected from cathodes. Preferable maierials 
safsfyb^thesoproperte include 84^^d^^ 

OKadlazDle deriyalives such ^ 2'{A^:^fjhenj/^A^^^ {«uPBb). l,3^4^4)ulylphenyl- 

13.4-cnadizolyl)biphenytcne (OXD-1) and 1,a*is(44*uty^pher*y|.1.3.4K»^^ (OXD-T). triazble deri^ 

fives; phenanttirofinederivatwes, eta 

I003?I T^nwterfeteusedfortheholetransportlayer.enriit^ 

tfy form the respective layers, but can ato be dfepersed Wo ary h^ 

r«naichaspobfvirvl chloric 

mrthacrylal^ PDlyesler. poh^sulfone, po^^^ 
reswi, polysiifonQ, polyatrWe, ethyl ceB^^ 

phenol iKin, xylene re«a petroleum re«a urea resin, mela^ 
resin or aficibneresta 

Themcthodsferfomiingthehbtetiansportl^^ 
limited and ^ ber^lance heating evapon^ 

generally such methods as resistance healing evapoialidn and Section beam evaporation are prefer^e In view of 
properfies. The thicknesses of the organic layers cannot be IM 
ticaBy selected in a range of 10 to 1000 nm. 

[0035] Furtheniwe. the hole transport layer and the electron transport 1^ 
an &K)rgarwc material Preferable materials i^ 

nitride, zinc seleradearKf zinc sufide. ' 
[0036] "Hie production method of the presertlnvenfioncoriprises the s^ 
1^ parttaBy ©ceeding the thidmess of said thw 

shadow mask ha^ remforcmg Ikies Ibrrned across its apertures is kept in contact with saki spacers. For exarrple. as 
shown « Fig. 3 whkA is a cross secltonal view atong 
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ingines33assh«»«nR9.4andfi» 5»^^ 
vrtyjeadeposrtisdeposaedtopaltorningsecond^ 

lunw)escentdeMce.lhe|vesertim«nix)ni5descrl^ w—^^ww 
en4 ihe ftsl etedrode tajfer tom«d on ihe 

bei«iBonedbeh^l^ 

tl»si*6lra»ely1hespaceis^«»hejgMiBiJBW«/m^ snaaoi*masKafKl 
.•nain^fN»jm»«|nB^^ reoone in M <>Eaa!ifc..eledi^^ to nirfirtze the Iogs of «ie 

so«*id spaces 4 wrth a heigrt eoo^eding ^ 
ta*s8inthe*eclk«perpendk^ 

^Ml Sincaltospaeeistfeiiwsaylormedmcortact 
electric ii«tetK« pertonnance Con*^ 
arorequredtol«fonwdtarre.«rti«««shortc^^ 

n«ire^the2aoerBarei<ad«ned*»l»Byoralt^ 
eantav«abb(kn^ 

adA^ajrrtpwnertsa^^ 
pl««lltypeinonoazat«Mn«fcine^anii^ 

anc^oranyolpo««leRofsaainowfcmal8rlals;toarvc»sailiesh^ ewicinsuiaiwnpeifcfin. 
neasng e«poiBlion. etedron 1)^ 

termigmrtlxxl is ncrtespedrtyftniteci. but «vi«» of process. ••"sw. ine spacer pai- 

hWio<«usinQap»K)«oresBlFtjrtherniore.aphotosef^^ 

losensai>« can be i«dlD*eclly expose and ctereldp the spacer by^ 
[OWC^Tlw method to fori^ 

aerate wrthspacefs formed on it as sho*nhFi9.atolhiseaseklllsonlyre^ 

matenal11intheenlireareawhereluninescenlreglonserfstassho«ninF^ W«positahohH«nsport 
[OOlfl T»»en»ttinglajrBr is patterned as descrtoed below. The shadow 
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porlkm 31 has apertures 32 fcmied to corresp^ 

pra^ the cfeformatkm d Ihe Qperbires* ren^ 

cross tfie aperbjres for pre^ren^ the delorrra^ 

34 to alow easy handing Ihen as 8h(Mm in 

brpugM into contact iMAh the spacers 

that ttie specm 4 overie on the reinforcing fines 33. That 

if a fominescerit material 12 is vapoTHieposited in tfv^ 

case) is fonned on desired regions Itis ac5on is repeated tfvee 1^ 

of the kmnescerxe ta;)^ 6 oi^lhefirsleto^^ 

ting layer is i)ol invted to the mask shorn in 1^ 17. ^ 

electrodes shown iri Fig. 4, ela can also be used for pattern^ 

100451 Since the sf»doi¥ mask contacts the spacers 

properties of »>e organic ejectrokwiinesccnt elemer^ are degraded, mi fcrtienmore* the substate and the shadovv 

mask can be easi/ relatively positioned. 

PMMq TheemitfnglGQfercanbepattemedbytiangshadM 

layer, bill when the saine fominescenc^ 

respecfii^oolor regions of the enrrilKng layer can be patterned by shi^ 
the sttetrale* 

[0047] The shadow mask is not espectalyfirnited in structuraHow^ 
ananged at the apertures to ensure that the reinforclrig fines agree wHh the ^ 
thickness of the thirt fiiro layer for a^oidarig that tt^ 
[0048] The reMovGing fines are lyotespec^fimitedfiiv^ 

wxfth of the portions where no emft&)g ta^fef exists^ Le. tfie non-limrvescent re^ons m the orgarvc dectrobjnwnescent 

device Therefore* il is preferable fiat the width of rei^^ 

preferaMa In view ol the tpim integrfty of the shadow mask, it is desrab^ 

larger, bid to Ifeep the wkfih of reinfordhg fines srn^ 

less than about 3 tines the width of reirrforcing firies. 

[00491 The plarie sizes d the liist electrodes arid the lunines^ 

ited. but kv deaeastng me pbssibS^ of the shortdnai^^ 

preierabfo that the Mnnescent res^ of the en^ 

corresponding to the respecfivekwin e sceiit reyonBLto thepass^ 

Figs. 1 to 3» the practical typical oossM^ pitch of respectively^ lOOimlntMs 

case, if the width of each first eleclrode is 70 iim, it is preferabfo to ^ 

tirig layer and each aperture at values cfose to 100 |im ec^ to the pitch, to enstffe tf^ 

regfon and ^ aperture are larger than tt)e wkWi of the first eiecfrode and t^ 

do not owerls^ the acfacent Hsl eledrodes. 

0)050] ToprockJceamonodironrBticelectrolunvnescert 

tNs cas^ as to tie metfiod shown to Rg. 16, the eridHing 1^ 

the entire area wtiere the linitoesceni regions e9dst 

[0051] For tiie electron transport layer, an electron kansportmaten^ 

kvninescem regk>ns exist to fonn the electron trans^ 

port material is deposited continuously to the step of palteriifo^ 

transport layer 7 can also be patterned to correspond to the respek^ 

shown ill 22. The method for foming the dectron transport layer is no^ 

respon where no emitting layer exists on any first electrode for example since a foreign matter Is depc^ed on the 
shadow masK tiie electronkanspoit material deposited on the entire a^ 
tron transport layer, kx; effectively prei^entto^ 

to properties. Sa a is preferable to fonn the electron transport layer by tie former 
ctiange of to,toescent oofors (toe to tiie migration of eniergy 
prefeiabfetouse an etoclmkansport material witoalunttoescenm 
iiesoence eriergy among those of toe respective color recjtons of the emiffi 
trotoriahesoem device shown to Fig. 21 . ft is prel^itibto to use an el^^ 
equivafent to or larger tiian that of ttie B regfons of the eriMng layer, for fonr^ 

[O0S2] The above step of fonrung the hole transport layer a electron transport layer can bo orrutted. depending on 
toe^ructore of ttie ton film layer contamed to the organic el^ element 
IP0S31 The method tor patterning ttie second electrodes is descrtoed below. The sl^^ 
4 and 5. The rnask portal is provided witoapertores 32 formedtoa>rrespondtottie second 
ver4 the defonrnafion of toe apertures, retoforctog fines 33 exist across the ape^ 
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35 erf the mask portk)h and tfm reinforce _ 

6ouR»s far depoBasw the second ete«*«i«7^^ 

.ess ^'SKSS^rss^ 

that dependina on concfiions cm«. m» w-TZ-U" " resistance of the second electrodes, and 

lW<*ness csnZSto lE^^^ ^ accurately produce a shado.. mask *«, a taS 

present inramioa '^^'^*''^"*^»»««^ 

o» the Shadow mask ^^^^^SZ tS^S^^^ TJ^i^J!:!^ does net Bmit the stncture 



9 



EP0955791A1 



o 



toGensShre public^ Imw resins su^ polystyrene reskis. acryfic resins. n(M>lak 

reskis arid satcone resins. The material off the mask por^ 

material of the reinfbfdng lines. Furt^^ 

are formed on the 8hackx¥mEKk on the side Keplvim 

thedamage to the spacers andtttethmfilm la^ 

[0063] lnthepro(fcicfionmethodoftt)epresemimeftfon.ftispref^^ 

rial as at least otfier the niask portion or the reM>rcmg fines, to 

In this case. ttiesuk>strate can t)e more tmSbrmly and refia^ 

teming accuracy, lliemethbdior fixing the relati^ 

the method for supporting the weigM of the shadovy mask are not espedaly IMIed. and either magnetic fbrce or 
mechamcai method can be used. 

[006^ IhepreferafatemagneticmaterialswtMicanbeusedasatleastei^ 

incWe metals such as iron aloys, cotjaft a8oys and nickel aBoys, magnetic materials such as carbon steel, tungsten 
steel, chromum steel, cobah steel. KS sted. MK steell 

rare eartf) element magnetic materials such as SmOo based materials and Nd-Fe^ t>ased materials^ core mtferials 

such as silicon sted sheet, AlhFealQy. Mn-Zh 

by GOiipresmdy moUihg a line pcxwder of carborq^ 

t3le to prepare the shadoMf nask from a magndic material 

sheet of a mixture consisting ol a rubber or resin and a powder of aiy of sad magnetic materiais. Furthermore, as 
retired, the shadovtfrnask can also be produced from an alie^ 
can also t)e magnetized. 

[00651 A8forlhenf)elhodforkeepingtheshadown(iaskina>nlactwWit^ 
to attract the shadoiw inask ihade bousing a negne^ 
Dness by a magnet tocaM on the back side 1)1 the siiist^ 
ft is on^ lequired tfial the shadoMT mask and o^ 

ksndfinrnted to file above. R)rexarnple.ashadowinaskfuncSoning^ asarnagnet anda si^^ 

nriaterial can t)e combined 10 let ^tractive force act between 

[00661 ^vvegnetcanbeanyputjficlyloKivmpenri^^ 

or siza Furttierrnore; wMe the stiadow iTiask can be attracted using orw 

together or arranged side by ade at predetenimed mteno^ 

and the shadow mask and the magnitudeof the magneticforce acting betv^ 

a sufficient m^inefic force acts on the shadow mask^ 

PNKT] Ihernelhod for producing the shadow niask is not espedattyfin^ 

blastnng,^it»ing. laser processing, eta can be used. Howei^. the use of etding. electroformng or photofeogr^^ 

excelient in piDcesgng acojracy is pr^erabte. fibwe ai, etectr o fm n wutf is an especially preferable shadow mask pro- 

ckjong nr)^hod since the rnask portion can be formed to b^ 

fOOra] In the production of the shadow inasK the ma^ portion and the reinforci^ 

but tiie shadow mask cain also be produced fay formirig the mask portion and the lein^ 

ralely and oi«rtapping them for connection, fottife case; botti can be connected l)ya^ 

surBbondbigorwekftig,or9e»wroftiiemi5electrkalyconduc6^ 

is. ti)e mask portion and the rdnfordng fines kept In contact 

C^zed to pre<*itato an electrodeposit at the contact portions bet*^ 

electrodeposS, a metal such as rttckd is selected, but an organfo inaterial SUA 

shadow mask can also be produced by forming aphotosensitiw 

ing ttie photoeensititfe resin layer by photofittiography. 

ID069 1 Itisp iclerabfetiwtttieshadcyinasku 

tot>e uniformly Kept in contact wftht>e spacers on the eritire surface of tiie sub 
wilh a fine and MgNy precise pattern is not so strong, it often 

tiie production ol tiie shadow mask. In tivs case; the flatness off tiie shadow mask can be ff^^ 
rnethod as annealing. Furthermore; in view of handlv)g conyenie^ 
used, and in this case. Its nalnesscari be impro^ by fixing ttie s^ 
it 

IP070) Moieotfer.a5descri>edbefore;itisbaskaBypreferabtothatthewi^ 

handfing d tiie shadmr nnask dMig the production of the shadow rnask becornes diff^ 

mask having relrilbrcihg lanes which has a relative 

deared width teler. to view of process, the &16 narrow^ 

especially Bnvted. Any proper method can be used to suit the material off tfie s^ 

[0071] The present im^ntion is descrfoedbetow based on eocaivYJles. 
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Reference Exainple 

■n»'"e«wte«orprodudn9»he6ha«l«»masteus^ 
J^Then^JhodforproAjOTgm^ 

2^ were W art Iho mask portion w 

Examptel 

IMBq atedowi^ 

tJ!«!32fcrinednslnpesatapiW, 01 900 pm 

TOsk*asfcffldona4nim*«es^^ «.-iewwiwr 

n^port«rLTl»shacto»ma*«wlfariona4iT«w» 

ft««rted^culata6feeo»l^ 
anddev^ped to be patterned ^ 

2werofcmiednsbpesatapik*ior300|mi-mtt»«)ea«feed&^^ • 
The^Jacerewei^tonwrtasdeiwtoedl^ 

ln«. bKj- the patterned coaSng lihn *«s baked at 18^ 
pa«Jspaj»stedaleng.hol^ 

^^r^t^l"'!^'^'^'^ anangeaaiap«cn 

wAi the substrate in vacujm at an accuracy of dwtit 10 Ilia iwswwieu 
CJOBfl The tWn lam ^ iws to^ 

^^*vlcaiba2t*4 was vapor-*^ 
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[008^ Theaafirstshadm^inaskfDrlheefiAli^ 

tad wHh each oilier BeMnd Ihe substrate a iemie magnetic sheB (Y6M-1B produced tf Httadi Metdii Utt.) ms 
ananged. bi this case, a$ stKwm in Bgs. IS and 19» Itie fM 
of the apertures 32 fcymed m str^ies in the shadow mask, 
5 tm and were kept in contact wHh the spacers by postoitf^ 

hyctocyqutfiolrie-atunnihum ccyrplex {Ak^ was vapor-deposited l)y 30 nm, to pattern ttie G regkms of ttie erritfir^ 
layer. Subsequent ttie R regloiis of the eriAling laj^ 
enMng layer by using a second shadow inask lor tlie enA^ 

anomelhylene)-2Hne4hyl^^paracfinnetl^ (DCM) doped by 30 nm . A tlwd shadow mask for the 

10 enrvtfing layer ^isrxTt used in INseoompie^n^ 

[0083] Furthermore, in the anrangement as shown in Rg. 21. 4.4*4)is(2^<fiphefvtvniyOt>fpheriyt (DPVBi') wasidepbs- 

lied by 90 nmawdAlqs was deposited by 30 nm on the entire 

layer 7 to be tilGO used as the B legkm of ttie envtling layer. Ihea 

doping (0j5 nm asfibn ttiickness). 
15 [0064] Theseoondelectrodesweretbrmeda8descnbedt>ek]wbyvacuumv^^ 

healing. During vapor deposilkia the degm of vacuums 

two evaporafion sources. 

IP0S5| As desai>ed fx patternaig the envtlmg layer, the shadow nrtaskf^ 

the sttebatew and a magnet wasanangedbelM the stteto^ In tNs case; the shadow rnaskandtlte substrate were 
20 posdioried to let the Spacers 4 agree witti the mask pcxtion 31 iripo^fion as slx)wn&iF^ 
vapoTKleimfted by a thkkness of 400 nra to paltem tt^ 

[0080] Ftnaly in the arrangement as shown n Rg. 21. stScon monoodde was deposited on the entire st^face of the 
sul)5trate t)y 20O iim by declron beam evafX)raliori, to form a 
[0067] As desotoed above, as typicdlysfK)wn in Figs. 32 to 34. a passive matrix ty^ 
25 was produced, in which the ttuh fAm l^er 10 contwing the R and G re^ons of tie eiratting layer 6 and the electron 
transport layer 7 also used as the B regk)ris of the eniHting Is^ was form 

two 270 itfnwide nO first electrodes 2 fomrted in stripes at a pitch d 300 pn\ and in wtiich sixty six 750 ym second 
eleclrodesSwere formed insli^pesatapilchof 900 pm in Ihedhe^ Shcelhree 
tunninescerit regM« of R. G and B re^oris form one pixel, ttie decli^^ 
90 pf900|inL 

[0068] fottttselectrohjrrwiescxrit device, tfieeie^ 

as stwvm in Ftg. 33. in a struduie to simpGfy the patterrwig steps and tiaving an effect to prevert the degradation of 
properltes of the electrolunMnescent device as descrfoed already. Furthermore, since tlvee hxnmescent regions of 
three R. G and B cokxs were formed by two envtting layer patterning stfeps, toe structure aiowed the nunnber of pat- 
as temmg steps to l>e decreased. 

[0069] Ihe respective second elecln)desfonned to str|>es«^e not diviM 
made and wer0 sufficiently low in ciectoc resfetartoe to toe lofigftudira 

respecgvely acjacent second electrodes in toe cfosawse direction were not shortdfcuited at ai. b&ng perfectfy insu- 
laled to)m each otfier. 
40 (0090] Thelumliiesceritre^orisof theelectrolumirtesceritdevice^e 

R. G and B urtifomily m sizes of 270 x 750 |im. Furtoermore. the dec&ie of emitted ight purfty of the tominescent 
res^oris dbe to tlie straying of tito lumtoescerit rnafteriafo during the pattern 

fOOOlI ^vthermor^ wlien the eletif cilumtoesoeni device was driven fine*scaitfun^ fay a ine-scaitoing drive cireuft 
capeH eoldfechaygBigthecfiaigesaccumufaied to tltociroig^ clear 
45 patterns could l>e displayed in muitioolor. 

Example2 

IP092] Ihe process til the Ibrinatoi of the hofotiarisportl£v*er was the sarm 
50 [0093] Then, a firs t s hadow gnaskfar the ertfttfog layer was arranged t)efo^ 

tact wito each other. Belwid toe substrate, a fenite magnefic sheB (VMB-IB produced by Hftadn Metals. Ltd.) was 
arranged fo tttts case, as sfKiwn in Figs. 1 8 arxi 1 9. the shadcMT niask arid the subs^^ 

the fast electrodes 2 formed in strpes were focated at ttie centers of the apertures 32 formed in strpes m the shadow 
rnask. and that the reinforcing lines 33 agreed with toe spacers 4 in po^to 
55 fotNs state. Ak|3 was vaq[)orKiepo6iled .by 30 nm. to pattern the Gres^^ 
pattmfog the G regions of the eriitling layer, a seoor^ 
wito 1 wt% of DCM doped by 40 rm for pattenruhg ttie R rei^ons 
sliadow inask for the emitting layer was used to deposit E>f'VBi by 30 nrii 
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layer. 

IDOMl 1}^ respective re^ of the eiiBll^ 
a88hownnFi9.20.topeffdclVcomlheexpo8edpc^^ 
^Ofi^ F««»e^e.inlheanan9efnerrtsh^ 

exposed to Hhhim vapor, far dopmg {0^ j« i«» 

P0961 Silwec^ientfjt the second etecfrodes^^^ 
example 1. 

t«*ich satysK 750 |im wide seecnd elee*^ 

Ind90 X 66 pixels at a pitoh of 900 |ML 

W9« lnlhe«leeWin*i88^ 

law Ihe aiwlnrte m a slnK*»e to simpBly the patted 

propeilKS « 8ie aectrvhaninescert device already de^^ 

lOnq ■"»se«^«*«*«xtesfcnnedhslrpesw^ 

asmExaiif)le1.aiNlpei1ec«yfreetrDinchortcvcuMf^ 

P»OQ| T»M!liin*iescertfeflionsofIheproducedelec^^ 

p^ndert a G and B edoreinsijwolZTOx TSOiiia 1^ 

•jelunmeseertieaJonsitotottesliayingrt 

obeeived. . 

PWOIl AsdescflMdlof Eemplei,«ieeteclrolummescenlde*rte 
txxAibedispteqisdJnnruWcolaii: . . 

BMOg ^desefi)edfarExan(vte1.fienDwa6|>a«efnedasliretel^^ 
airttte photoresist 

strateatapidior300)unto«ieao68iMse<Srectioa «s«5ss«>- 

IMO^ ^«pa««**'e«Dnnedasdescii)edl>eloi».GIycidylm 

40% oJ inelhaen*: ad(t 30% of methyl methaoylale and 30% of s^^ 

caibait/ gTOMJs of the copohrmer iDT reecSoa to 

rated groi^K as 5«e cti^ TVmo ln«idred paite Ijy 

acnrtic ccvofymer. 20 parte of a b«j^^ 

wcMljy f^^xw iCay^ Co. U±) asan acryfc inonomer, ^ 
tootjbina resn soMion. 1R> «ieresm sohiBon. 8 parts 
Kayatai Ca. IM) as a plwtopolynMrizafion mftiator ^ 
d^lV»%iponl<ayaliuCa.lJ±)asascnsiS2erw^ 
tatone^Mion containing M 
andpWI«toq»niheblaclcpjgm^ 
uies,to«tilMa|iiiolosen5livetiladcpast& 

piOfl TtJeptwtosensaive black paste was adjusted in coiwerrtrafcn and appSed 
coafing andpifr4)^at80^nii«iD9enalmosp»»erefer5 irtm^ 
e)«posed to i«i»A>let Bgfit Ihrougft a photo mask, to l» 
ainnoethanol atpieoiB soU^qa FinaBy tt» patterned coaling lim was 

270 xTCO lira tree from these spawre. the fiist eleclrodes were exposed The first 

corer the S|im ends oflhefRtelecbodes. ^ 
IWOq IHrthermo»a.lhe|*rto8«nsift»eblackpastewasusedto^ 
hit*isecondspacer54atapilch of 900 pm In the crosaMse(fteclk)n on the first spacersn 
to the lifst electrodes as shown in Rgs. 13 to 15 according to anto pto 

good electric insidaeon performance respecGvely. . . 

CPIoqAsdesofcedfar 

M ^(picalV shown fci Rgs. 13 to 15 was produced. Since three entflling areas of a G and B foro 
iumine8oenidevicahad90 x 66pixelsatapilchof900mra 
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mm T»»esecondelectnxJcsforinedirisJrpeswefe«ull^^ 

asmExamplelandpeffecllylreefromshortd^^ * •w«r««wn 

•ndependenl colMs of a G and B in sizes o» 270 X 750 pm. The dedm 
regjw ck» to fte sliaying ol bnnl^^ 

tnwi AsnEoinplel.whentheeteelroliminesce^ 
a uacfc RBlrK, to anprow ttie dspiay oortast 
Oonpaiafiye Exanple 1 

tPtm A|»ssiranralrix^ color electrolunn^^ 

spacers wrere not fefmed ^ 
tW«I ^•"Ewrptel.lhe second eledrodes termed hsir^^ 

dndMrnaskaixl were sufficient h etocbic reststance n Ihe Icngiludinal drecfon orar 100 mm. and ttie respeo 

fcv^ a(|aeenl second eteclrodes in Ihe cross»wsedireclk« 

re^ons emmed is^tf n respecfively Independert colors ol R. G and B n si^ 

Mwne^ color purity ol Ihe respecive luninescenl regions due to Ihe sl^^ 

lemnsoltfieeniillinglayerwaBnotobGervedeilher. 

BW121 Hoi«M».»*ien«iedeclrolun*^^ 

re^onswQsoutetancfing and crosstalk ocxamed. Sot dear patterns could 
Connparaiive Exaiqple 2 

mm A|»«ivemaWxtypca)loreleclroluminescentde«cewaspr6^^ 
sl^ naste used for Ihe emidinQ layer did not have Ihe reinl^ 

muj >te inB6«yle1. Ihe second eleclrodes fanned h strips 
rtado^Mi^ 

ft»«^fat|acentseoondeleclr^ 
farmed n sues of 270 X 7S0 |im. 

Ho«»eiw.dueto1hesl^^ 

aiimed in Ihe respective luminescent regions had a.G and B mixed 
the emitting layer, the respective luminescentregpm 

wasooscure. 
OCnfiaialitfe Example 3 



the^BdojTfiH^used ter ftesecond elec^ 

second ctectrodes we disconnected halhwif in the Icngiludinal dwedionL Many respectively aifacent second elec- 
liod»hltecro8s»wse 
T^^ctoUmn^^^ 



aiSacert second electrodes were shortcircuaed. 
&cairple4 



mm P»Pa«errfngfte entitling layer, shadow maste with a structure in 
iiries>»we*r^ 

mo^fennandhadalhie»«ess of 2Si«i in the mask portion 3 
andWpmwideaperlun»32tohnedinsl^ 

piag w patternmg tie second electrodes, a shadow mask »flth a slniclure in w»^ 
txslween one lace 35 o» the mask portfon 31 and the reinfarcitg lines 33 as shown In 
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The shadow mask *as 120 X 84 nw h outside to»m and had a thk^^ 

tiame 34 equal noulGKlefonn to the stadiw mask. ««««as,siew 

^ w«i B re»ons i«os faroied oo the 
tt«^d»npe.pendfatotolhefk^ 

^l^nescentdev«had272x200pb«teatapi«cho»300MmL Theses 
*«ded by the reWDoino fc»s o. the d«do.» mask, and ^ 

notshorfeanajiledatan^beingpeftecqyinsulatedL ««>-««™waiw»wwe 
hjn«e«<rtre»on6d» 

IPI^ TheetectiolumiiH!Scertdevk»*asdrh«nli^^ 
IndMrtal/WdbMiyi 

film la^««rt flawed the propertNrtft^ 

Jtom«* the lirie i»«emiiw cl the eirttlDw 

tedateobehmdl^^ 

0^ etecanalsol« used. the eHBctis e,^ 

slflsianbedecreasedRrteniipi^theehrt^^ 

Ctsiins 

'TI^.^** 

hatnng lenlDians ines fomied across is EV)ert^ 
whid»athsastertherismaskporfonorlhefeintoreinglt^ 
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vnlh the spacers by magnetic force. 

3. A meihod for produdng an organic eledn^^ 

ducted by vapor-dcposillng ^le cteposft abo on the porfons behind Ihe r canfor^ig Knes> 

4w AnnelhodforprodLicinganoigarocelectrohjmil^^ 
Ing reinforcing liries nol in oorilact with ^ 

& A method for producmg an organic electrofomflrie8<^ 

ing remkxdng fines in contact with the spacers is used tor patterning the emit&ig layer. 

6. A method for producing an organic electrdumir)esceritdev^ 
formed n a phnafity of strfpes on the substrate 

are palternedt by depo^fog a depo^ on the portioris beNiKf tfie reinlm 
vafo in the croGsimse dfarecSon and in the dfoeclion perpefKi^^ 

7. A method for producing an organic e)ectrolunriif)escefitdevk:eac^ 
albrig the first electrodes and belMreen the first e 

& Arrieltiodforproducingjmdrganfoelectroltm^^ 
so that ttiey cover iie ends of the first electrodes 

9. Ainethodforprodudnganorgaruceledrolurfmesceritdevi^ 

so that they cross Ihe first eieclrodes and locate t)etween the secorvl dectrod^ 

10. Ainettiodforproducinganorgariicelectrolunwiescenftden^ 

irig an organic layer oornposed ol an organic oompourid oorilainmg l)iscarti^^ 
foyer. 

11. A me^Kxi for producing ariorgarvcelectrduinnescer^ device aooon^^ 
partial/ t3laci«ened. 
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Fig, 9 
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